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ABSTRACT
Microscopic polyangiitis (MPA) is part of the anti-neutrophil cytoplasmic 
antibodies (ANCA)-related vasculitis, which usually presents as renal 
pulmonary syndrome. It is defined as a pauci-immune necrotizing small 
vessel vasculitis, which usually affects the kidneys, followed by the lungs. 
It also presents systemic symptoms. The etiology of MPA is still unclear, but 
evidence reinforces the autoimmune mechanisms as the main etiopathogenic 
factor. Aortic valve stenosis (AS) is not an uncommon disease whose etiology 
varies according to geographical differences and the patient’s age. The 
natural history of AS begins with a prolonged asymptomatic period, but when 
symptomatic, respiratory failure is one of its main clinical presentations. The 
authors present the case of a 55-year-old woman who was admitted with the 
diagnosis of renal failure, anemia, and a cardiac murmur. The patient had been 
recently diagnosed with pneumonia. During hospitalization, diagnostic workup 
disclosed a normal kidney size as well as parenchymal thickness. A renal 
biopsy was undertaken but the specimen was exiguous, showing 4 sclerotic 
glomeruli and 1 glomerulus with crescentic glomerulonephritis. The search for 
ANCA was positive. The investigation of the cardiac murmur disclosed AS. 
The patient, on hemodialysis, presented episodes of respiratory failure, which 
was interpreted as acute pulmonary edema, but a suspicion of ANCA-related 
pulmonary renal syndrome was raised. However, the aortic valve replacement 
was prioritized. While awaiting cardiac surgery, the patient died because of 
respiratory insufficiency. Autopsy findings concluded that MPA with pulmonary 
hemorrhage due to vasculitis was the immediate cause of death. Although AS 
was present at autopsy and classified as moderate/severe, this lesion was a 
bystander in the process of this patient’s end of life, demonstrating the value 
of autopsy for medical learning and reasoning purposes.
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she was started on prednisone 1 mg/kg/day, but no 
improvement of renal function was observed, so the 
patient went on hemodialysis treatment.
A renal biopsy was undertaken, which 
revealed a crescentic glomerulonephritis with 
medullary lymphomonocytic infiltration. In the biopsy 
specimen, only five glomerules were represented, 
and four of them were sclerotic. Anti-nuclear 
antibody (ANA), tested by immufluorescence 
with HEP-2 cells and anti-DNA, were negative; 
complement determination was normal. Serologies 
for HIV, hepatitis B, and hepatitis C were negative. 
Protoplasmic anti-neutrophilic cytoplasmic antibody 
(p-ANCA) was positive > 1/80 (RV: non-reactive) as 
well as myeloperoxidase (MPO) 120U (RV: < 20U).
Based on the clinical and laboratory results, 
the patient was diagnosed with renal insufficiency, 
which was probably due to ANCA-related vasculitis 
and AS. She was referred for aortic valve surgery, 
after angiocoronariography ruling out coronary 
artery disease and normal pulmonary function test.
While waiting for the valvular surgery, she 
returned to the emergency room complaining of 
diffuse thoracic pain, dyspnea, and fatigue. She 
had lost 5 kg in 30 days. At admittance she was 
drowsy, cyanotic, tachypneic, tachycardic, and 
hypotensive, and had a room air oximetry of 76%. 
Pulmonary examination detected diffuse bilateral 
rales. Plain thoracic radiography was interpreted 
as pulmonary congestion, and the thoracic 
computed tomography revealed emphysema, 
bronchiolectasis, diffuse ground glass opacification, 
and paratracheal lymphadenopathy, besides the 
calcification of the aortic valve and a mild pericardial 
effusion. Urine culture isolated Klebsiella sp. Acute 
pulmonary edema and urosepsis were considered 
as a plausible diagnosis; therefore, the patient was 
treated with antibiotics, vasoactive intravenous 
drugs, respiratory assistance, and a 3-day course 
of methylprednisolone pulse therapy because of the 
suspicion of a pulmonary renal syndrome. After the 
corticosteroid, the respiratory function improved, 
but it could not be ascertained whether a cause and 
effect correlation was related to the corticosteroid?
The recurrent pulmonary symptoms were 
interpreted as a consequence of the severe AS. 
After clinical recovery and stabilization of the 
hemodynamic and pulmonary function, she was 
referred to a cardiology center, where she presented 
a new episode of acute respiratory failure, which 
was firstly considered to be due to acute pulmonary 
CASE REPORT
A 55-year-old female patient sought the 
medical facility complaining of a 6-day history 
of diffuse abdominal pain radiating for flanks, 
accompanied by nausea and chronic constipation. 
She denied fever and vomiting. She had been using 
a non-steroid anti-inflammatory drug (NSAID) during 
the last week because of discomfort in her lower 
limbs. She referred recent treatment for pneumonia, 
and progressive exertion dyspnea during the last 
year, the latter of which did not disable her daily 
activities. Her past medical history included the 
diagnosis of a cardiac murmur for at least 11 years 
without symptoms of congestive heart failure; an 
appendectomy; a hysterectomy over 20 years ago; 
and tabagism of 90 packs/year.
The initial physical examination revealed a 
pale but well-looking patient, afebrile, with normal 
hemodynamic parameters, and no peripheral 
edema. Lung examination was normal, and cardiac 
auscultation revealed an ejection murmur more 
audible over the aortic area. The abdomen was 
flat, although slightly tender; the bowel sounds 
were normal; and neither peritoneal irritation nor 
Giordano’s sign were present. Initial laboratory 
workup revealed renal failure: creatinine = 7.6 
mg/dL (reference value [RV]: 0.4-1.3 mg/dL) and 
urea = 191 mg/dL (RV: 10-50 mg/dL). The blood cell 
count was normal except for the low hemoglobin 
determination = 8g/dL (RV: 12.3-15.3 g/dL) and 
hematocrit = 27% (RV: 36.0-45.0%). (Iron profile 
tests were compatible with iron-deficiency anemia.) 
Potassium was 5.6 mEq/L (RV: 3.5-5.0 mEq/L) 
and the remaining electrolytes and pH were within 
normal limits. Urinalysis revealed hematuria; 24-hour 
proteinuria = 689 mg. Urinary tract ultrasonography 
revealed normal kidney size and parenchymal 
thickening. The echodopplercardiogram showed an 
enlarged left atrium (47 mm) and a left ventricular 
ejection fraction of 62%.b The septum measured 
17 mm and the posterior wall 14 mm. Inferolateral 
hypokinesia was present. A calcified aortic valve with 
marked stenosis showed a maximum left ventricular 
aortic gradient pressure of 92 mmHg.
The patient was admitted with the hypothesis 
of non-olyguric acute renal failure, which was initially 
considered as NSAID-induced acute interstitial 
nephritis, and severe aortic stenosis (AS). Therefore, 
b Pombo JF, Troy BL, Russell RO Jr. Left ventricular volumes and ejection 
fraction by echocardiography. Circulation. 1971;43:480-90.
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a dark red strip in the small bowel, indicative of 
hemorrhagic necrosis.
At microscopy, vasculitis was detected in 
the pulmonary microcirculation, in capillary vessels, 
arterioles, and venules, with destruction of the wall 
causing hemorrhage (Figure 1).
Both kidneys had chronic injuries (global 
and segmental glomerular sclerosis with fibroblastic 
crescents, and tubular atrophy with interstitial 
fibrosis) and acute injuries (medullary angiitis) 
(Figure 2). Vasculitis was not found in any other organ, 
including the bowel (with hemorrhagic infarction) 
and the heart. The aortic valve showed fibrosis 
and calcification, without significant inflammation; 
and there was perivascular fibrosis. The right atrial 
mass showed an organized thrombus, with no signs 
of infection. These cardiac alterations are also 
displayed in Figure 3.
edema, but soon after admission, she had a massive 
hemoptysis and died.
AUTOPSY FINDINGS
At the autopsy, gross examination disclosed 
significant alterations in the lungs, kidneys, and 
heart. The lungs had extensive areas of hemorrhage 
(Figure 1) and both weighed 2160 g (RV: ~700–800 
g).
The kidneys showed yellowish, irregular-
shaped zones, suggestive of necrosis, mostly in the 
medullar region, but also at the cortex (Figure 2). 
The heart (Figure 3) weighed 560 g (RV: 300-350 
g), with left ventricular hypertrophy and moderate/
severe AS with commissural fusion. In the right 
atrium, a friable mass was found close to the 
atrioventricular groove between the coronary sinus 
and the atrial appendage. Additionally, there was 
Figure 1 – A – Macroscopical view of the lungs showing diffuse hemorrhage, with a dark-reddish color, 
and small areas of emphysema, indicated by the black arrow; B – Capillary vessel showing inflammatory 
cells crossing its wall (H&E staining, objective magnification 5X); C – An arteriole, pointed by black arrow, 
presenting inflammation, leading to D – destruction of the elastic laminae, which should appear stained in 
black. (C – H&E staining; D– Miller’s staining; objective magnification 10X).
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DISCUSSION
After the description of Dr. Adolf Kussmaul 
and Dr. Rudolf Maier in 1866, on what today is known 
as polyarteritis nodosa (PAN), all forms of vasculitis 
tended to be considered forms of PAN, irrespective 
of the size or type of vessel involved.3 Since then, 
other investigators have described other forms of 
vasculitis according to clinical and pathological 
particularities. In 1985, Savage et al.4 suggested 
that MPA was a distinct entity characterized by a 
Taking into account the positivity for p-ANCA 
and MPO, the main disease was considered to 
be microscopic polyangiitis (MPA), compromising 
lungs and kidneys, according to the Chapel Hill 
classification.1,2 Death was attributed to pulmonary 
hemorrhage, with hemorrhagic shock also causing a 
band of intestinal infarction. The right atrial thrombus 
was most probably caused by endocardial damage 
due to the dialysis catheter. Although it is a serious 
condition, we consider the AS to be a bystander 
lesion in the final event of this patient.
Figure 2 – Kidney medullary necrosis, indicated by arrows: A – macroscopically; and B – microscopically; 
C – Glomerulopathy with crescents; D – Kidney arteritis, with inflammatory cells; E – Elastic tissue (in black); 
destruction in the same vessel. (B, C, and D – H&E staining; E – Miller’s staining for elastic tissue. Objective 
magnifications: B – 5X; C – 40X; D and E – 20X).
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Figure 3 – Heart alterations. A – Aortic valve stenosis. There is commissural fusion and diffuse thickening of 
the semilunar leaflets; B – A microscopic aspect of the aortic valve, with dense calcification (in purple) and no 
inflammatory cells (H&E, objective magnification 5X); C – Mass (thrombus), indicated by the arrow, attached 
to the right atrial wall; D – Microscopic view of the mass showed in C, constituted by organizing thrombus 
(H&E, objective magnification 2.5X); E – Short-axis section of the heart, showing left ventricular hypertrophy; 
AM = right atrial myocardium F = fibrin; LV = left ventricle; OT = organizing portion of the thrombus; RV = right 
ventricle.
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which initially appear as cellular crescents, but later 
on become more fibrous crescents.5
The patient presented herein was admitted 
with the diagnosis of probable acute renal failure, 
initially interpreted as caused by the NSAID 
recently used, iron-deficiency anemia and an AS, 
which was asymptomatic for the last 11 years. The 
renal function did not show any improvement with 
corticosteroids, the presumed offending drug was 
withdrawn, and ultrasound found apparently normal 
kidneys. Therefore, a renal biopsy was undertaken, 
but the histology was not conclusive, due to the 
exiguity of the sample. Nevertheless, urinalysis 
and the presence of ANCA pointed towards a 
probable autoimmune etiology for the renal function 
impairment.
Although gastrointestinal involvement in 
patients with granulomatosis with polyangiitis (GPA) 
or MPA is rare,13 and at the autopsy of this case no 
vasculitis was found at the infarcted bowel segment, 
it would not be absurd to suspect gastrointestinal 
involvement since in the patient’s initial symptom 
was abdominal pain. Moreover, there was an iron 
deficiency anemia, and at the autopsy a hemorrhagic 
infarction band was found. We preferred to consider 
this finding as result of the hemodynamic shock 
(because of the lack of histological evidence of 
vasculitis), but we are not totally convinced because 
in the case of infarction due to arterial hypotension 
we should expect larger ischemic areas.
The presence of the AS with a peak left 
ventricular/aortic pressure gradient of 92 mmHg 
somehow overshadowed the clinical reasoning, 
directing it towards the hemodynamic effects 
of the AS to explain the respiratory symptoms. 
Unfortunately, this pressure gradient was not 
measured during the cardiac catheterization, and 
therefore could not be compared with the echo 
Doppler measurement. Even with the absence of the 
mean pressure gradient, valvular area information, 
and flow velocity, the AS was considered severe.14 
The respiratory features of this patient were probably 
first misinterpreted when she was diagnosed with 
pneumonia (the first episode preceding the hospital 
admission), and acute pulmonary edema (during 
further events) due to hemodynamic effects caused 
by the AS. Pulmonary vasculitis was not considered 
as the cause of the respiratory discomfort. Therefore, 
the treatment of the patient was focused on the 
aortic valve replacement. However, the suspicion 
of ANCA-related vasculitis was considered at one 
point, so methyl prednisolone pulse therapy was 
rapidly progressive glomerulonephritis frequently in 
conjunction with pulmonary capillaritis, associated—
in the vast majority of cases—with the presence of 
ANCA.
MPA is a small vessels ANCA-associated 
vasculitis. In these cases, ANCA is predominantly 
directed against myeloperoxidase (MPO-ANCA) or 
proteinase 3 (PR3-ANCA).5
The incidence of MPA is not well established 
since it varies depending on geographical 
differences. In the United Kingdom, the incidence 
of MPA was shown to be 5.9/million, during the 
period 1988–2010.6 A slight predominance among 
males is observed and the age of presentation 
peaks around 60–65 years of age.5 Although of 
unclear role, silica exposure has been suggested 
as a possible environmental factor linked with 
MPA etiopathogenesis.7 However, strong evidence 
argues favorably for an autoimmune mechanism 
as the main etiology of MPA.5 In this setting, the 
cornerstone is the presence of ANCA. Of patients 
with MPA, 95% are ANCA positive and 70% of them 
are MPO-ANCA, the titer of which frequently rises 
preceding the disease activity.8 The kidneys are 
affected in 80-90% of cases of MPA, and sometimes 
no other organs are affected. Clinically, renal 
involvement of MPA presents as a slight hematuria 
with non-massive proteinuria accompanied by 
a rapid deterioration of renal function.9 Lung 
involvement, which is somewhat less frequent (30% 
of the cases),10,11 clinically presents as dyspnea, 
cough, and hemoptysis—the latter being associated 
with poor prognosis. Pulmonary imaging consists 
of an alveolar filling pattern,5,12 which challenges 
the differential diagnosis due to its unspecificity. 
Weight loss, fever, arthralgia, myalgia, purpura, and 
peripheral nervous system involvement may also 
be present, but this occurs less frequently.5
The original Chapel Hill Consensus 
Conference Nomenclature of Vasculitides,1 revised 
in 2012,2 defines MAP as a small vessel (arterioles, 
capillaries, venules) pauci-immune necrotizing 
vasculitis, although medium-sized arteries may 
be present.5 Involvement of the skin resembles 
leukocytoclastic vasculitis; capillaritis with fibrinoid 
necrosis is the typical finding in the lungs, 
while necrotizing crescentic glomerulonephritis 
characterizes the renal lesions. Focal thrombosis 
of glomerular capillaries with fibrinoid necrosis is 
an early lesion, which is followed by rupture of the 
glomerular basement membrane and extracapillary 
proliferation. This results in crescent formation, 
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We would like to remind the unicist clinical 
reasoning/thinking, which emphasizes, whenever 
possible, the use a sole entity to explain all signs 
and symptoms. We do not discard the doctors’ belief 
that an aortic valve replacement was necessary, but 
faced with the autopsy findings, we conclude that it 
should have been postponed until the autoimmune 
disease was under control.
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